NOTE 



This manual documents the Model 1912A Multi-Counter and its 
assemblies at the revision levels shown in Appendix 7A, Table 7A-1. If 
your instrument contains assemblies with different revision letters it will 
be necessary to either update or backdate this manual. Refer to the 
supplemental change/errata sheet for newer assemblies, or the 
backdating sheet in Appendix 7A for older assemblies. 
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CHANGE #1 - 12487 

Rev.- D, AC PCB Assembly. 115V, 58-62 Hz (1910A-4006) 

On page 60i-12, T6ble 601—4, make the following changes to C601: 

FROM: 6 uF +5%, 115V (100V/60 Hz Source) ! 393546 { 985 36 } 393546-D2-505D 

TO: 8 uF +5%, 135V (100V/48-52 Hz Source ) I 38026 1 { 895 36 ! 38062 1 { 1 

On page 8—11, figure 8-5, make the following changes: 

FROM: 



LINE FREQUENCY 


VOLTAGE 


CAPACITOR 


DRAWING NUMBER 


Hz 




uF P/N 




58-62 


1 15/60 Hz 


6 393546 


1 91 2 A- 1006 


48-52 


100/50 Hz 


6.6 394189 


191 2A— 1012 


48-52 


230/50 Hz 


3.3 380253 


1912A-1013 


58-62 


100/60 Hz 


6 393546 


191 2 A -1014 



LINE FREQUENCY 


VOLTAGE 


CAPACITOR 


DRAWING NUMBER 


Hz 




uF P/N 




58-62 


115/60 Hz 


6 393546 


1912A-1006 


48-52 


100/50 Hz 


8 380261 


1912A-1012 


48-52 


230/50 Hz 


3.3 380253 


1912A-101 3 


58-62 


100/60 Hz 


6,64 3941 89 
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CHANGE #2 - 12.516 

Rev.- R, A1 Main PCB Assembly (1912A-4Q01) 

Rev.- R, A? Main PCB Assembly, Battery (191 2A— 40 . 

On page 5-7, Table 5-2 and page 601-6, Table 601-2, make the following 
changes: •_ . 

FROM: R20 } Res , Var, Cermet , 1 OK +1 0% * 1/2W i 309674 { 89536 j 309674 \ 1 

TO: K20JRes, Var, Cermet, 20K +1 0 % , 1 /2W J 335760 { 7 1 450 j 360T203A i 1 

On page 8-4, Figure 8-1, make the following .changes : 

Change the value of R20 FROM: 10K TO: 20K 

CHANGE #3-12439 

Rev.- S, A 1 Main PCB Assembly ( 1 9 12A-4001 ) ' 

Rev.- S, A1 Main PCB Assembly (1912A-4011) 

On page 5-7, Table 5—2, and page 601-6, Table 6 0.1-2, make the following 
changes : 

ABO: B58 j Res , dep . car. 300K +5 % , 1/4W | 4 4 1 5 35 i 8003 1 J CR25 1 -4-5P300K I 

On page 5-8, Table 5-2, and page 601-7 , Table. 601-2, make the: following 
changes : 

ADD: U16 jlC tin, 3-term neg volt reg. { 454793 ! 995 1 5 ! MC79L05ACG ! 1 

On page 5-5, Table 5-2, and page 601—4, Table 601-2, make the following 
changes : 

DELETE: CR 1 1 {Diode , Zener , 6.8V ! 260695107910! 1 N 7 5 4 A J 1 J 1 
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FROM: Cl 5 {Cap, Cer, 0.001 uF +20 X, 

TOOV {402966 { 72982J8121-A100-W5R-102M} 6 

■ C 15 i Cap , TA , 10 uF +20*. 1 5V ! 1 93623 | 56289 i 1 96D 1 06X001 «A 1 I REF 

Change TOT QTY of C18 FROM: REF TO: 5 

%n;: ”‘“*- 

s ' i! - *“ pt ‘* F “" r * *»'-*. *»« 

Bepla0e: " -lfe t "With:- ^7 .. and squeeze: - -fS5T\- 

between U16 and U 1 . 

On page M, Figure 8-1, make the following changes: 

■ FROM; — * 
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Section 1 

Introduction & Specifications 



NOTE 

The 19 12 A Multi- Counter may be ordered 
with a variety of options and accessories. To 
determine if any options have been installed 
on your instrument, and if the installation will 
affect the specifications of the instrument, see 
the specification decal on the bottom of the 
instrument case. 



1-1. INTRODUCTION 



1-2. The Model 191 2 A is a digital multi-counter 
capable of making measurements in three modes of 
operation on two input channels, over a wide range of 
input frequencies (5 Hz to 520 M Hz). The three modes of 
operation are; frequency (may be obtained on both 
channels A & B, valid for the entire input range), period 
(input on channel A only, valid for input frequencies of up 
to 2 MHz) and totalize (also obtainable on channel A 
only, will accumulate input frequencies to 9999999 before 
overflowing and resetting). 



1-3. In addition to the three modes of operation the 
1 9 1 2 A incorporates the following front panel push button 
features; channel A attenuator (for high level inputs), self- 
check (for verifying overall circuit operation), autorange 
(automatically selects optimum resolution), four resolu- 
tion switches (manually selects optimum resolution), 
reset (enables operator to manually clear the display and 
initiate a new count), and the power switch (standard 
units have an on/off position, and battery units have a 



standby mode replacing the off position). In conjunction 
with these controls there is the trigger level potentiometer 
(located on front panel, adjust channel A trigger level) 
and the clock switch (selects internal/ external time base 
located on rear panel). 



NOTE 

Unless an external timebase is to be used the 
clock switch must be left in the internal 
position. 



1-4. The overall operation of the 1912A is simplified 
by allowing the following features to be fully regulated by 
the control circuitry. These features are: decimal 
positioning (the position of the decimal is- a function of 
the selected range, autoreset (initiates a new count when 
any front panel switch other than the attenuator is 
activated), hysteresis circuit (prevents unnecessary up 
down ranging in the auto mode), range annunciators 
(displays the appropriate units, kHz, MHz, usee, msec, 
for which ever resolution has been selected) and overflow 
annunciator (indicates that the display has exceeded its 
capacity). 



1-5. The Model 1912A includes fused protection 
for the input power on the Main PCB and for the channel 
B input on the Prescaler PCB: The 191 2A may be ordered 
in one of three input power versions, these are: 100, 115 
or 230 volt all compatible with line frequencies from 48 to 
440 Hz. When the -01 Battery Option is installed, the unit 
may be operated and/or charged from the following line 
voltages and frequencies; 1 00 V 48-52 Hz, and 58-62 Hz, 
1 15V 58-62 Hz, or 230V 48-52 Hz. 

1-1 



1912A 



1-6. Several options and accessories are available for 
use with the 1912A. The options are listed and described 
in Table 1-1. No options are field installable, therefore all 
options must be specified at time of order, also due to 
space limitations, Options -01 and -02 are mutually 
exclusive. The accessories are listed and described in 
Table 1-2. These accessories are compatible with all 
options and can be ordered at time of purchase or after 
purchase. Detailed information concerning each option 
and accessory is given in Section 6 of this manual. 



Table 1-1. 191 2A Options 



OPTION NO. 


DESCRIPTION 


—01 


Battery Power Supply 


-02 


Data Output Unit 


-03 


TCXO, 10 MHz. 2 PPM 


-04 


TCXO, 10 MHz, 0.5 PPM 



Table 1-2. 191 2 A Accessories 



ACCESSORY 


DESCRIPTION 


MODEL NO. 




MOO-IOO-714 


Dust Cover 


MOO-200-611 


Offset Rack Adapter 


MOO-200-612 


Center Rack Adapter 


MOO-200-613 


Dual Rack Adapter (For two 1912A’s or one 




1912A with either an 8000A or 860OA). 


C-80 


Vinyl Case Cover with Accessory Pouch 


C-86 


Carying Case (For a single 1912A) 


C-85 


Dual Carrying Case (For two 1912A’s or a 




8000A or 8600A) 


A-53 


Telescope Whip Antenna 



1-7. SPECIFICATIONS 

1-8. Specifications for the I912A Multi-Counter 
are presented in Table 1-3. Table 1-3 lists first (under 
operating Range and Time Base) the 1912A’s inherent 
characteristics and secondly. Table !-3 identifies the 
instrument's electrical and general characteristics under 
the heading of the same name. 



Table 1-3. 1912A Specifications 



OPERATING RANGES 








FREQUENCY CHANNEL A 






....5 Hz -125 MHz 


FREQUENCY CHANNEL B 






50 MHz -520 MHz 


PERIOD CHANNEL A 






5 Hz-2 MHz 


TOTALIZE CHANNEL A 






.. 1 COUNT TO 9999999 


TIME BASE . . 


Standard 


— 03 Option 


—04 Option 


FREQUENCY 


... 10 MHz 


(2 ppm TCXO) 


(0.5 ppm TCXO) 






10 MHz 


10 MHz 


AGING RATE . . 


... ±5 x 10 "Vmo 


±3x10 -Vmo 


±3x10~ 7 /mo 


TEMPERATURE DEPENDENCE ...... 


. . . a to 50° c 








±5x10 " 6 


±2 x 10- 6 


±5 x 10 - 7 




20 to 30° C 


+1 x10“ 6 




LINE VOLTAGE DEPENDENCE 
±10% CHANGE 


... ±1 x 10- 7 


±2x 10“* 


±2 x 10 -8 


CHARACTERISTICS (ELECTRICAL) 








CHANNEL A 









INPUT IMPEDANCE 1M ohm shunted by less than 30 pf, AC coupled. 

SENSITIVITY ..... 15 mV rms: 5 Hz to 100 MHz 

25 mV' rms: , 100 MHz to 125 MHz • 

ATTENUATOR . . .... .... .... .... .. . . . Decreases sensitivity by approximately 10;- 




-<ffr 



Table 1-3. 1912A Specifications (Continued) 



1912A 




TRIGGER LEVEL ±0.5V range 

OVERLOAD LEVEL DC + AC: Less than 360V peak 

AC: 250V rms 5 Hz to 1 kHz. 5V rms above 1 kHz. 

(30V peak when operating from batteries.) 

CHANNEL B 

IMPUT IMPEDANCE 50 ohms nominal. VSWR less than 2.5:1 

SENSITIVITY Less than 15 mV rms: 50 MHz to 175 MHz 

Less than 30 mV rms: 175 MHz to 250 MHz 

Less than 25 mV rms: 50 MHz to 520 MHz 

OVERLOAD DC 4- AC: Less than 100V Peak (30 V Peak when operating from 

batteries). AC: 5V rms, fuse protected. 

EXTERNAL TIMEBASE INPUT 

FREQUENCY REQUIRED 10 MHz 

SENSITIVITY 300 mV rms 

INPUT IMPEDANCE Greater than Ik ohm 

MAXIMUM INPUT 5V pk-pk 

RESOLUTION 

FREQUENCY Four manually selected resolutions of 100 Hz, 10 Hz, 1 Hz and .1 Hz. 

Autorange will automatically seek to fill all seven digits but will not 
select a resolution better than 1 Hz. 

PERIOD — . Manual selection provides single period measurement, or the averag- 

ing of 10', 10 2 , or 10 3 periods. 

10° single period (100 ns resolution) 

10’ periods averaged (10 ns resolution) 

10 2 periods averaged (1 ns resolution) 

10 3 periods averaged (100 ps resolution) 

Autorange will automatically seek to fill all seven digits and, if the 
input frequency is high enough, may select 10 4 periods averaged 
(10 ps resolution), but will not select a gate time greater than 1 sec. 

TOTALIZE Accumulates up to 9999999 counts then resets to zero and activates 

overflow indicator. 

GENERAL 

DISPLAY 7 digit LED, Leading zero suppression. 

ANNUNCIATION MHz, kHz, msec, usee, overflow 

Time between successive measurements is 200 ms nominal plus measurement time. 

AUTORANGE .' In both frequency and period modes autoranging includes a unique 

20% hyseresis in its switching threshholds to eliminate redundant up 
range/down range commands. This allows measurements to be made 
on signals containing large amounts of FM or PM. Hysteresis can be 
reset by depressing reset button. 





r 




static 




A Message From 

John Fluke Mfg. Co., Inc 



B D H 



r\ 



Some semiconductors and custom IC’s can be 
damaged by electrostatic discharge during 
handling. This notice explains how you can 
minimize the chances of destroying such devices 
by: 

1. Knowing that there is a problem. 

2. Learning the guidelines for handling them. 

3. Using the procedures, and packaging and 
bench techniques that are recommended. 



The Static Sensitive (S.S.) devices are identified in the Fluke technical manual parts list with the symbol 

u ® ”• 

The following practices should be followed to minimize damage to S.S. devices. 








5. USE ANTI-STATIC CONTAINERS FOR 
HANDLING AND TRANSPORT 





7. AVOID PLASTIC, VINYL AND STYROFOAM 
IN WORK AREA 





ms 

8. HANDLE S.S. DEVICES ONLY AT A 
STATIC-FREE WORK STATION 

9. ONLY ANTI-STATIC TYPE SOLDER- 
SUCKERS SHOULD BE USED. 

10. ONLY GROUNDED TIP SOLDERING 
IRONS SHOULD BE USED. 



Anti-static bags, for storing S.S. devices or pcbs 
with these devices on them, can be ordered from the 
John Fluke Mfg. Co., Inc.. See section 5 in any Fluke 
technical manual for ordering instructions. Use the 
following part numbers when ordering these special 
bags. 



John Fluke 
Part No. 


Bag Size 


453522 ■ 


6” x 8” 


453530 


8" x 12” 


453548 


16” x 24" 


454025 


12” x 15” 
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Section 2 

Operating instructions 



2-1. INTRODUCTION 



2-2. This section of the manual contains information 
regarding the installation and operation of the Model 
1912A. Should any difficulty be encountered during the 
operation please contact your nearest John Fluke sales 
representative or the John Fluke Mfg. Co., Inc., P.O. 
Box 43210, Mountlake Terrace, Washington 98043, 
telephone: (206) 774-221 1 . A list of sales representatives 
is located in Section 7 of this manual. 

2-3. SHIPPING INFORMATION 

2-4. The Model I912A is packaged and shipped in a 
protective container. Upon receipt of the instrument, a 
thorough inspection should be made to reveal any pos- 
sible shipping damage. Section 4 contains an initial 
procedure check (Table 4-2) that lists the correct display 
reading for all possible modes of operation. This check 
should be completed as part of the inspection. 

2-5. If reshipment of the equipment is necessary the 
original container should be used. If the original 
container is not available, a new container may be 
obtained from the John Fluke Mfg. Co. Please reference 
the instrument model number (19 12 A) when requesting a 
new shipping container. 



2-7. The Model 191 2A has three available input 
power configurations; 100V, 115V and 230V, all 
compatible with line frequencies of 48 Hz to 440 Hz, The 
Main PCB parts list in Section 5 lists the component 
changes for each input power configuration. 



2-8. INPUT POWER 

—01 OPTION (BATTERY) 

2-9. The Model 1912A-01 may be operated and re- 
charged from the same input voltages as the line model. 
However, when the —0! Option is installed, the 19I2A’s 
operating characteristics, such as maximum input level, 
change accordingly. For further information see Section 
1 and Section 6, —01 Option. 

2-10. RACK INSTALLATION 

2-11. The 191 2 A is designed for either bench top use or 

for installation in a standard 19-inch equipment rack, 
using an optional accessory rack mounting kit. Rack 
mounting kits are available for left, right, center, or side- 
by-side mounting of the I912A. Installation information 
of the rack mounting accessories is given in Section 6 
under Rack Installation. 

2-12. OPERATING FEATURES 

2-13. The location of all 1912A controls, indicators 
and connectors are shown in Figure 2-1. and described in 
Table 2-1. 

2-14. OPERATING NOTES 

2-15. The following paragraphs describe various con- 
ditions which should be considered before operating the 
1912A. These conditions, such as maintenance, fuse, and 
overload protections, will familiarize the operator with 
the capabilities and limitations of the 1912 A. 

2-16. Fuses 

2-17. The Model 1912A has two standard fuses. One, 
the input line fuse located on the rear panel, see Figure 
2- 1 , is a 1/8 watt slow blow for 1 00 V, II 5 V input voltages, 
and 1/16 watt slow blow for 230V inputs. The other 
standard fuse is a 0.2 amp pigtail & plug-in type which is 
in series with the channel B input connector. This fuse 
and a spare is located on the Prescaler PCB (see Section 4, 
Access). 



NOTE 

A decal located on the bottom of the 
instrument, specifies the input power the unit 
has been configured to operate from. 



2-6. INPUT POWER (LINE) 




Figure 2-1. 1912A Control and Indicator Locations 
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Table 2-1. 1912A Control and Indicator Functions 



Fig. 2-1. 
REF. NO. 



NAME 

BNC Input Connector 
Front Panel Chan. A 

Attenuator Switch 

Function Switch 
Channel B 

Function Switch 

Function Switch 

Function Switch 

Function Switch 

Resolution Switch 

Resolution Switches 

Reset Switch 

Power Switch 

STDBY —01 Option 



Data Display 

Annunciator 

Annunciator 

Annunciator 

BNC Input Connector 
Channel B 

Triggering Level 

DOU Output Connector 
—02 Option 

Clock input Connector 

Standard Timebase 
Y1 adjustment 

Mode Switch 

Fuse Holder 



FUNCTION 

Accepts input freq. of 5 Hz to 125 MHz 

Selects 10:1 attenuation for high level inputs on channel A. 
Selects frequency function 50 MHz to 520 MHz. 

Selects frequency function, 5 Hz to 125 MHz. 

Selects period function, 5 Hz to 2 MHz. 

Selects totalize function, 1 count to 9999999. 

Selects self-check. 

Selects autorange in frequency and period modes, (channel A only). 

Manually selects gate time; or period resolution. 

Manually resets front panel & sequencer, U6. 

Two position: in {unit on) out (unit off). 

When power switch is in this position with the —01 option in- 
stalled the unit is off but the batteries are still being charged (if 
unit is connected to the line) 

Seven LED digits with leading zero suppression.. 

Overflow- lights to show count exceeds display capacity. 

Illuminates to identify display units, MHz/ms 

Illuminates to identify display units, kHz/us. 

Accepts input frequencies of 50 MHz to 520 MHz @ 5V 
rms max. 

Selects manual or preset triggering level of channel A. 

Provides output connector for DOU data (in BCD serial format). 

Provides input connection for 10 MHz clock signal. 

Provides calibration adjustment of Y1 without removing unit 
from case. 

Selects reference frequency, internal or external. 

1/8, 1/16 Amp fuse, slow blow line versions, Vs amp fuse slow 
blow battery version. 



3 Prong Connector 



Provides connection for line voltage. 



1912A 



2-18. Fuse —01 Option 

2- 1 9. When the — 0 1 Option is installed the line fuse is 
changed, and a fuse located on the Main PCB is added to 
protect the battery charging circuit. For further 
information see Section 6, -01 Option and Section 4, Fuse 
Replacement. 

2-20. input Connection 

2-21. Signals to be measured by the Model 191 2 A may 
be applied to either the channel A BNC connector or the 
channel B BNC connector. If channel A is to be used, the 
input frequency must be between 5 Hz and 125 MHz. If 
channel B is to be used, the input frequency must be 
between 50 MHz and 520 MHz. Connection to either 
channel must be via a coaxial cable with a mating BNC 
connector. 

2-22. Operation 

2-23. Use the following procedure for initial turn-on 
of the 1912A: 

1. Connect the instrument to the appropriate 
line power (see bottom decal on instrument). 

2. Depress the power switch to the ON position. 

3. Select autorange and self-check mode, display 
should read 100.0000 kHz. If not, refer to 
Section 4, Troubleshooting. 

2-24. Overload Protection 

WARNING 

THE OUTSIDE CONTACT OF THE BNC 
CONNECTOR IS TIED DIRECTLY TO 
EARTH GROUND THROUGH THE POWER 
PLUG. DO NOT CONNECT THE ACTIVE 
LEAD OF THE INPUT SIGNAL TO THE 
OUTSIDE CONTACT OF THE COUNTER, 
IRREPAIRABLE DAMAGE TO THE 
COUNTER OR EQUIPMENT UNDER TEST 
MAY RESULT. TO MEASURE POWER LINE 
FREQUENCIES IT IS RECOMMENDED TO 
USE A STEPDOWN TRANSFORMER TO THE 
COUNTER’S INPUT. 

2-25. On channel A the Model 191 2A will accept 
inputs as high as 250V ac between 5 Hz and 1 kHz. At 
frequencies above 1 kHz, the ac overload protection 
decreases to 10V ac rms. The 1912A will withstand peak 
voltages dc and ac up to 360V peak. On channel B the 
Model 1912A will accept peak input voltages as high as 
100V peak dc and ac, or 5V rms ac. 



2-26. Option information 

2-27. Supplementary information is necessary when 
operating a 1912A that is equipped with one or more 
options. Detailed information regarding the operating of 
each available option is given in Section 6. 

2-28. Frequency Measurement 

2-29. Perform frequency measurements as follows: 

1. Perform the instructions listed under 
OPERATION of this section. 



2. Depress the frequency measurement switch 
(channel A) to select the frequency mode of 
operation. 

3. Select the desired resolution, or select the 
autorange mode. If the input signal is 
completely unknown the autorange mode will 
select the optimum range to fill all seven 
digits. 

NOTE 

In the frequency mode, automatic selection of 
the optimum range is made between the three 
shortest gate times . The O.i Hz resolution 
may be manually selected only. 

4. Connect the input signal to the front panel 
BNC connector channel A. If the display is 
unstable, due to perhaps noise, the reading 
may improve by using the attenuator switch, 
and/or trigger level adjustment. 

5. Read the frequency value from the display 
and observe the unit of measurement indica- 
tion (kHz or MHz) to the left of the display. 

2-30. Period Measurement 

2-3 1 . Perform period measurement as follows: 

1. Perform the instructions listed under 
OPERATION of this section. 

2. Depress the PER switch to select the period 
mode of operation/ 

3. Select the desired number of periods to be 
averaged, or select the autorange mode. If 
the input signal is completely unknown the 
autorange mode will select the optimum 
range to fill all seven display digits. 

• NOTE 

In the period mode the autorange circuitry 
may select an additional gate time (1 0 4 ) which 
is not available as a manual selection. 
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4. Connect the input signal to the front panel 
channel A BNC input connector. 

5. Read the period measurement directly from 
the display, observe the annunciators (us & 
ms) and the decimal place. 

2-32. Totalize Measurement 

2-33. Perform the totalize measurement as follows: 

1. Perform the instructions list under 
OPERATION of this section. 

2. Depress the TOT switch to select the total- 
ize mode of operation. 

3. Connect the input signal to the front panel 
BNC connector channel A. 

4. Observe that the display shows the total 
number of events that have occurred. 

NOTE 

No annunciators are used in the totalize mode 
other than the overflow, also no decimal point 
is required. 

2-34. Self-Check Mode 

2-35. The self-check mode provides a means of verify- 
ing proper overall operation of the Model 1912A, 



excluding channel A & B input sections and the time base 
accuracy. To self check the unit proceed as follows: 

1. Perform the instructions listed under 
OPERATION of this section. 

2. Press the CHK switch to select the self- 
check mode. 

3. Perform the self-checks listed in Table 3-1. 

2-36. Input Conditioners (Channel A) 

NOTE 

When making low level measurements on 
channel A, additional input conditioning may 
be necessary to eliminate input noise . If 
additional input conditioning is necessary, it 
is recommended that the Fluke Y720I Filter 
and Attenuator be used. 

2-37. The Model 1912A employs two input condition- 
ers for channel A located on the front panel. One is the 
attenuator, which is a two position switch (ON/OFF) 
that when activated, decreases the input level by approxi- 
mately a factor of 10. The attenuator obtains this factor 
by reducing the gain and increasing the hysteresis to the 
custom chip Ul. The other conditioner is an adjustable 
trigger level used to bias the broadband amplifier 
contained within U6. The trigger level may be left at the 
preset value, or may be adjusted manually to compensate 
for noisy inputs, or for pulse measurements. 
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Section 3 

Theory of Operation 



3-1. INTRODUCTION 

3-2. This section of the manual contains an overall 
functional description followed by a block diagram 
analysis of the Model 1912A Multi-Counter. Both 
discussions are supported by schematics and simplified 
block diagrams. The schematics of the individual pcb’s 
may be found in Section 8 of this manual. 

3-3. OVERALL FUNCTIONAL 
DESCRIPTION 

3-4. Eight basic sections compose the circuitry of the 
Model 19 12 A. They are; input, power supply, time base, 
main gate, high speed dividers, accumulator (U7), 
controller (U6), and the display. Figure 3-1 shows the 
relationship of these functions. 

3-5. Frequency Mode (3.8 MHz Test Case) 

3-6. To simplify the explanation of the overall circuit 
functions, assume that a 3.8 MHz signal has been applied 
to channel A of the 1912A and that the 100 Hz resolution 
and frequency mode switches have been selected. The 
waveforms shown in Figure 3-1 give an exploded view of 
the information contained on a particular line for that 
instant of time. For a complete list of these waveforms see 
Section 6, Figure 602-1. It should be noted that Figure 
3-1 is only an overall block diagram and will not be 1 
configured exactly the same for the different modes of 
operation (see specific circuit function). However, since 
the frequency mode has been selected for this test case. 
Figure 3-1 will be referenced to in the following 
discussion. 

. 3-7. . For the frequency mode of operation the signal 
to be measured is applied to U 1 which basically 
transforms it to standard ECL levels for application to 
the main gate. The ECL level will be passed to the high 
speed counters for a time determined, by the selected 
range. The high speed decade counters then divide the 
unknown input to obtain the first and second digit. 



information. This information is applied to the counters 
within U7 to obtain the rest of the digit information. The 
high speed counters are necessary because the maximum 
toggle speed of the counters within U7 is 2 MHz. The 
digit information is strobed into the latches by a memory 
update signal (MUP) generated by the controller U6. U6 
also applies a pulse simultaneously with the digit strobe 
to position the decimal and to light the appropriate 
annunciators. The latches (within U7) will hold and 
present the entire digit information to the display on a 
common data bus. U7 also generates the strobe cycle to 
enable the correct LED to light. Each LED is strobed 
individually for a period of 90 usees, this individual strobe 
scheme increases the LED life and decreases the energy 
consumption, persistance of the eye eliminates any 
flicker. 

3-8. In review of this test case it can be seen that to 
obtain a count in the frequency mode the 19I2A has 
utilized all seven of it’s basic sections. Each of these 
sections will be discussed in detail under the block 
diagram analysis^ However because one section, the 
controller, is basic to every other section and is essential 
to the operation of the 19I2A in each mode of operation, 
it will be discussed now. 

3-9. Controller (U6) 

3-10. The controller is capable of performing numer- 
ous logic steps, see Figure 3-2, the first of which is start 
(step-1). Step-1 will be initiated whenever power is first 
applied to the counter, or if a new range, mode, or the 
reset switch has be actuated. Step-1 will initialize the 
counter to accept a new measurement. Step-2 is skipped 
as only odd numbered steps are used to order events. The 
next events in the controllers logic (step-3) enables the 
decade counters, contained within the accumulator, to 
count the frequency of the unknown signal in the 
frequency mode or the 10 MHz reference clock in the 
period mode. 

' ' 3-1 
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3-1 1. Step-5 enables the autorange circuit. In this step 
the controller decides whether or not the range is 
adequate for optimum resolution. If the most significant 
digit (MSD) is less than one, then the optimum range has 
not been achieved and the controller will increase the gate 
time by a factor of 10. The controller will cycle through 
this until the MSD is one or greater, or until the longest 
gate time possible has been reached. If a range has been 
manually selected, then the resolution of the display (gate 
time) will be determined by the selected range, not the 
value of the MSD. 

3-12. When in the autoranging mode the controller 
provides a hysteresis circuit which prevents a shift in 
range when the frequency of the input signal changes by 
up to 20%. To activate the hysteresis circuit, the MSD 
must first be equal to one which sets the hysteresis flip- 
flop (HFF) high. The hysteresis then introduced by the 
controller will tend to hold the present range until the 
second significant digit (2SD) falls below eight. . 

3-13. Step-7 is called memory update (MUP). This 
step enables the controller to shift the count obtained in 



step-3 to the display. The next step, step-9, is a wait period 
of 200 msecs which limits the controller to a maximum of 
five readings per second. 

3-14. The controller’s logic will continue to cycle from 
step -3 through step -9 once every 200 msecs plus the 
selected gate time and will go to step -1 if the iunstrument 
is first turned off and then back on again, or if a new 
mode, range or the reset switch is actuated. 

3-15. Period Mode 

3-16 The period of an unknown signal is measured by 
counting a reference frequency during a specified number 
of input periods (see Figure 3-3). The Model 1912A 
obtains its period measurement by applying the unknown 
input to the range control, using that count to derive the 
gate time and then counting the 10 MHz signal supplied 
by the time base. Selection of the range control will 
directly determine the resolution of the period 
measurement. The longer the gate time, the more periods 
averaged and consequently, better resolution. 




Figure 3-3. Period Mode 

3-4 • . 
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3-17. Totalize Mode 

3-18. The totalize m ode is used to count the total num- 
ber of events as they happen (see Figure 3-4). This is 
achieved by completely bypassing the range and 
controller functions and continuously enabling the main 
gate. The totalize mode will count up to 9999999 at which 
time the overflow indicator will light and the display will 
reset itself to zero. The overflow indicator is the only 
annunciator used in the totalize mode. A new count may 
be manually initiated by depressing the reset button, or 
by selecting a new range. 

3-19. Self Check Mode 

3-20. The self-check mode is an internal . verification 
system that uses the 10 MHz signal from the time base. as 
a reference (see Figure 3-5). When in the; self-check mode 
manual selection of each range and the reset switch will 
verify that all sections of the counter, other than the input 
and time base itself, are working properly (see Table 3-1 
for correct display readings). 



Table 3-1. Display Readout in Self Check Mode 



MODE 


DISPLAY 


ANNUNCIATOR 


Auto 
100 Hz 
10 Hz 
1 Hz 
0.1 Hz 
Reset 


10000.00 

10.0000 

10000.00 

0000.000 

000.0000 

888.8888 


kHz 

kHz 

kHz 

Overflow kHz 
Overflow kHz 
kHz 



3-21. Block Diagram Description 

T-22, The following block diagram description will 
detail each individual function that the 191 2 A is capable 
of performing in a logical input to output order. Each 
individual function is keyed to a corresponding block 
diagram and/or supported in part by the schematics 
located in Section 8. 




ENABLE SIGNAL 
(FROM TOT SWITCH) 



COMMAND 



UPDATE COMMAND 
(FROM TOT SWITCH) 



Figure 3-4. Totalize Mode 
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3-23. Input Section Channel A 

3-24. An Input signal from the BNC connector is 
coupled through Cl to the buffer amplifier, Q1 (see 
Figure 3-6). It is then applied to the custom IC U I , which 
includes in part a broadband amplifier, schmitt trigger, 
and output amplifier. The first section of UI, the 
broadband amplifier provides gain over the wide range of 
input frequencies. The second section of U 1 is a schmitt 
trigger used to square the output to obtain fast, clean 
transitions and the third section, the output amplifier, 
translates the input signal to the standard ECL and TTL 
levels for application to the main gate (U2) and the 
controller (U6) respectively. 



3-25. Input Section Channel B 

3-26. For channel B inputs (see Figure 3-7) the signal is 

amplified and fed to a dual high speed flip-flop where it is 
effectively divided by four to bring it within the range of 
the high speed decade counters. The prescaler also 
contains a level detector which blocks the prescalers 
operation when the input levels drop below a preset 
value (drop out). The manual selection of channel B, 
simultaneously inputs a prescaler code to the controller, 
U6. This code will cause the controller to quadruple the 
gate time to compensate for the reduction of the input 
frequency by the prescaler. 



[ ci 

I INPUT > — Ih 



BUFFER 




BROADBAND SCHMITT 
AMP TRIGGER 



OUTPUT 
AMP 



,71 
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U1 




ECL 



+5 




PRESET 

R11 

TRIGGER 
LEVEL ADJ 



TTL | 




Q2 



CK 



TO TIME BASE 
DIVIDERS 



ATT 



FRONT PANEL 
TRIGGER R12 
LEVEL ADJ 



MAIN 

GATE 



Figure 3-6. input Section Channel A 




Figure 3-7. Input Section Channel B 
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3-27. Main Gate High Speed Counters 

3-28. The high speed counters, U2, U3B, U4A, U4B, 
(first digit) and U8 (second digit) are used to supply the 
digit information for the LSD and 6SD, respectively. 
These counters are separate from the rest of the counters 
contained within the accumulator U7 because of the 
toggle speed they must handle. 

3-29. At step-3c in the controllers logic (see Figure 3-2) 
a gate pulse is generated and applied to the J & K inputs 
of the main gate, U2. The unknown input, refer to 
schematic 8-2, is then applied to the clock input of U2 
and toggles it on the negative going edge. U2’s output and 
the outputs from U3, U4A, and U4B combine to make up 
the bed information for the first digit. The bed informa- 
tion for the second digit is derived solely from U8. 

3-30. At step -3d. in the controller’s logic, the gate 
pulse (GATE) goes high and with a logic 1 applied to the 
J & K input of the U2 the clocking input is ignored and the 
counting of the unknown input is stopped. The digit 
information will now be held by the latches contained 
within U7 until step -7 (MUP) of the controller’s, logic. 

3-31. Time Base 

3-32. The time base consists of a 10MHz crystal (Yl) a 
buffer amplifier (Q2), a nor gate (U5) and a decade 
counter (U9). The time base is configured as a Colpitts 
oscillator, see schematic 8-2, whose frequency is 
controlled by the crystal YI. The amplifier Q7 and Nor 
gate U5 combine to provide a buffered output and the 
decade counter divides the 10MHz crystal frequency to 
obtain the 1 MHz time base. In the frequency mode the 
1MHz signal is applied to U6 to obtain the range control 
logic. In the period and self-check modes the IOMHz 
signal is applied to the main gate and counted as the 
unknown while the actual unknown signal is used to 
derive the gate time. 

3-33. Decimal Point Logic 

3-34. The Model 1912A uses a scheme to position the 
decimal which is synchronous with the appropriate digit 
strobe. An encoded input generated by the selection of a 
resolution switch (see Table 3-2) will enable one of the six 
possible AND gates contained within U6. A decimal 
positioning strobe (DP) will then be generated by U6 
simultaneously with one of the six digit strobes, which 
will light the corresponding decimal. If autoranging has 
been selected, the encoded range input to the AND gates 
will change as the value of the signal being measured 
changes. This effectively shifts the decimal position as the 
input changes to ensure maximum display capacity. The 
annunciators, kH.z/msec, MHz/ used, are lit by. the same 
scheme as the decimal, however, the enabling strobe 
generated by U6 is now UX.(see Figure 8-2, sheet 3 of 3). 



Table 3-2. Range Encoding (Frequency) 



INPUT TO RANGE SWITCH ENCODING 
a) FREQUENCY A MODE 


Input to U6 Pin 


Gate Time 


Decimal 


Annunciated 










Location 


Units Output 


22 


23 


24 




Output 




0 


1 


0 


10 msec* 


D5 


MHz 


1 


1 


0 


0.1 sec* 


D3 


KHz 


0 


o 


1 


1.0 sec* 


D4 


KHz 


1 


0 


1 


10 sec 


D5 


KHz 


1 


1 


1 


Autorange 


■ 


■ 



Obtainable gate times in autorange mode. 
*Not a fixed value. 



3-35. Range Control Logic (Frequency Mode) 

3-36. Selection of a range may be determined manual- 
ly by one of the front panel range switches or 
automatically by selecting the autorange mode. If the 
range is manually selected, a predetermined range 
command will be applied to U6 (see Table 3-2) which 
determines the division ratio of the 1MHz clock pulse. 
The 1 MHz clock pulse enables the main gate for a length 
of time directly proportional to the division ratio. The 
same scheme is used when the autorange mode is selected, 
however, in this case the range command is not a set 
value. The encoded range command in the autorange 
mode will change, causing the division of the 1MHz 
signal to change which will enable the gate time to 
increase or decrease depending upon the value of the 
signal being measured. 

3-37. Range Control Logic (Period Mode) 

3-38. The range control logic for the period mode is 
similar to that used in the frequency mode except that the 
IMHz clock input is replaced with the channel A, TTL 
level input (XA). The XA signal is divided by the decade 
counters within U6 and like the 1MHz signal it’s division 
ratio is determined by the encoded range command (see 
Table 3-3). The divided XA signal is then however, 
applied to the main gate and used as the enable signal to 
allow the IOMHz time base output to be counted and 
stored by the latches contained within U7, and then 
displayed as the period measurement. 



3-40. When used, the autorange logic will ensure max- 
imum display limits by automatically increasing the gate 
time until all seven digits are filled or until the longest 
gate time has been reached. The operation of the auto- 
ranging, logic. is similar to the manual resolution selec- 
tion, howeyer the range encoding lines, input to U6 on 

' , 3-7 



3-39. Auto range Logic 
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pins 22, 23, and 24, are placed by the interation counter 
internal to U6. The interation counter will then select one 
of the 3 shortest gate times in the frequency mode (see 
Table 3-2) or if the period mode has been selected the 
autorange logic may pick from any of the manually selec- 
table gate times with the addition of 10 4 periods averaged 
which is not manually selectable (see Table 3-3). 



Table 3-3. Range Encoding (Period) 



INPUT TO RANGE SWITCH ENCODING 
(PERIOD MODE) 


Input to 


Gate Time 


Period 


— 

Decimal 


Annunciated 


U6 Pin 






Location 


Units Output 


22 


23 


24 






Output 




0 


0 


0 




10° 


D5 


msec 


1 


0 


0 




10 1 


D6 


msec 


0 


1 


0 


■ 


10 2 


D4 


/^sec 


1 


1 


0 


■ 


10 3 


D5 


Use c 


0* 


0* 


1* 




io* 


D6 


/isec 


1 


1 


1 


■ 


*« 


»* 


*# 



* Obtainable only in the period mode of operation when using the 
autorange resolution. 

* * Not applicable. ^ ■ Not a fixed value. 



3-41. Display Memory and Multiplexer 

3-42. The display memory and multiplexer consist of 
counters, latches and gates, all internal to U7 (see Figure 
3-8) used to accumulate, hold and present the digit 
information to the display. When step -7 is reached (see 
Figure 3-2) the controller generates a memory update 
signal (MUP). At that time the contents of the decade 
counters are shifted into a series of four bit latches. A 
10kHz oscillator and a 10 stage ring counter internal to 
U7 generate strobe signals to apply the contents of the 
four bit latches onto the common display data bus in 
parallel. Information on the data bus is decoded by a 
seven segment decoder for application to the display. 

3-43. Display 

3-44. The display (see Figure 3-9) consists of seven, 
seven-segment LEDs, each containing its own decimal 
point. The appropriate LED is enabled simultaneously 
with the enabling of a gate in the display multiplexer (U7). 
This allows the digit information to be applied via the 
common data bus to all LEDs in parallel. However, only 
the LED that is enabled by the ten stage ring counter 
within U7 will accept the data and consequently light. 
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Figure 3-8. Display Memory and Multiplexer 
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Section 4 

Maintenance 



WARNING 

THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED PERSONNEL 
ONLY. TO AVOID SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN 
THAT CONTAINED IN THE OPERATING INSTRUCTIONS UNLESS YOU ARE 
QUALIFIED TO DO SO. 



4-1. INTRODUCTION 

4-2. This section has been designed to enable the 
maintenance personnel to isolate and correct any 
instrument malfunction in the shortest possible time. 
This includes Service Information, General Maintenance, 
Performance Test, Calibration and Troubleshooting 
(Flow Charts). The Performance Test is recommended as 
an acceptance test when the unit is first received, it may, 
however, be used any time that the operator suspects a 
discrepancy in the overall operation of the instrument. 

4-3. Calibration is a separate procedure that requires 
the unit to be removed from its case. It is recommended 
that the instrument be calibrated once a year or whenever 
the instrument fails to meet a performance test. 

4-4. • Troubleshooting charts located at the end of this 
section list many possible instrument malfunctions and a 
corrective procedure for each. The test equipment 
required for the Performance Test, Calibration and 
Troubleshooting is listed in Table 4-1. If the 
recommended equipment is not available, instruments 
having equivalent specifications may be used. 



4-5. SERVICE INFORMATION 

4-6. Each instrument that is manufactured by the 
John Fluke Mfg. Co., Inc. is warranted for a period of 
one. year upon delivery to the original purchaser. The 
warranty is given on the back of the title page located in 
the front of this manual, : 



4-7. Factory authorized calibration and service for 
each Fluke product is available at various world-wide 
locations. A complete list of these service centers is 
included in Section 7 of this manual. If requested, an 
estimate will be provided to the customer before work is 
begun on instruments that are beyond the warranty 
period. However, any malfunctions that do occur within 
the limits of the warranty will be corrected at no charge. 

4-8. GENERAL MAINTENANCE 
4-9. Access and Removal Information 

WARNING! 

FOR SOME MAINTENANCE PROCEDURES 
IT WILL BE NECESSARY TO APPLY POWER 
TO THE INSTRUMENT WITH THE SHIELDS 
REMOVED. FOR THIS CONDITION THE 
OPERATOR SHOULD BE AWARE THAT THE 
FOLLOWING POINTS WILL BE AT THE 
POWER LINE POTENTIAL. 

1. Rear panel AC connector 

2. Transformer winding (primary) 

3. Land pattern on Main PCB (component side) 
between transformer and front panel power 
switch, SI. 

4. Jumper W7 located on bottom of Main PCB. 
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